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Specification 

1. Title of Invention: 
Radio Transceiver 

2. What is claimed is: 

A radio transceiver which transmits and receives weak radio waves using an antenna 
which is used for both transmission and reception, wherein the radio transceiver is equipped with, 
as an antenna coupling circuit, a directional coupler through which a signal inputted to a first 
terminal is outputted to a second terminal with almost no attenuation, and through which a signal 
inputted to a third terminal is attenuated and outputted to said first terminal while almost none of 
it is outputted to said second terminal, whereas said first terminal of the directional coupler is 
connected to said antenna which is used for both transmission and reception, said second 
terminal is connected to an input terminal of a receiver, and said third terminal is connected to an 
output terminal of a transmitter. 



3. Detailed explanation of the invention 

The present invention pertains to a radio transceiver which shares the same antenna for 
transmission and reception, and especially pertains to improvements in its antenna coupling 
circuit. 

Generally, in a radio transceiver which employs an antenna used for both transmission 
and reception, in order for the electrical power of a reception signal induced on the antenna to be 
effectively transmitted to a receiver, the input impedance of a transmitter viewed by the antenna 
at the time of reception has to be sufficiently greater than that of the receiver viewed likewise by 
the antenna. For this reason, in a normal simplex radio transceiver, as shown in Figure 1 for 
example, an antenna switching circuit 10 made of a relay and so forth is provided to cut a 
connection between an antenna 1 1 and a transmitter 12 at the time of reception. Such a method 
in which the connection of the transmitter 12 to the antenna 1 1 and that of the receiver 13 to the 
antenna 1 1 are switched using the antenna switching circuit 10, however, has disadvantages in 
that the constitution becomes complex, and moreover, that the reliability decreases due to a 
failure in the relay and so forth. In addition, the method cannot be applied to duplex or semi- 
duplex radio transceivers, and the area of application is limited to simplex transceivers. 

Therefore, for example, in a radio transceiver which can tolerate a relatively large 
transmission loss between a transmitter and an antenna such as one which uses a weak radio 
wave such as one with its electric field intensity of 1.5 micro V/m or below at a distance of 100 
meters, in many cases, an antenna 1 1 and a receiver 13 are directly coupled to have a tight 
coupling, and the antenna 1 1 and a transmitter 12 have a loose coupling through an impedance 
element 20 such as a condenser as illustrated in Figure 2 as an example, so that the electrical 
power of a reception signal induced on the antenna 10 can be transmitted to the receiver 13 with 
a lower loss. With such a constitution, the structure becomes simple, and reliability improves 
because there is no switching section. In addition, such a method can be applied to both a 
simplex and duplex operation. A transmission output applied to the antenna 11, however, is 
diverted and directly applied to the receiver 13 as well, and therefore, in a duplex radio 
transceiver, the method has a disadvantage in that a transmission signal causes a decrease in 
sensitivity of the receiver 13. As described above, the methods shown in Figures 1 and 2 have 
problems in terms of reliability, ease and convenience of usage, an application range, 



interference from a transmitter to a receiver and so forth, and hence, each method has its 
advantages and disadvantages. 

The present invention resolves all of these disadvantages of conventional technologies. 
The object of the present invention is to enable the electrical power of a reception signal induced 
on an antenna to be supplied to a receiver with as small a loss as possible even without using an 
antenna switching circuit such as a relay, and to prevent, as much as possible, a transmission 
output from flowing into a receiver. Hereafter, an embodiment is explained in detail. 

Figure 3 is the block diagram of main sections which describes the embodiment of the 
present invention. The same numerical codes indicate the same sections as those in Figures 1 
and 2. The numerical code 30 represents a directional coupler which constitutes an antenna 
coupling circuit and the numerical codes 31 through 33 represent its first, second, and third 
terminal. Among these terminals, there is the following input and output relationship. In other 
words, a signal inputted to the first terminal 31 is outputted through the second terminal 32 at 
almost the same level, and a signal inputted to the third terminal 33 is attenuated and outputted 
through the first terminal, but is hardly outputted through the second terminal. Various types of 
conventional directional couplers are known as the directional coupler 30 having such a 
constitution and hence, the present invention is constituted using any of those couplers. For 
example, as shown in Figure 3, a primary transmission path 34 and a secondary transmission 
path 35 are coupled, and both ends of the primary transmission path 34 are connected to the first 
terminal 31 and the second terminal 32, respectively, while one end of the secondary 
transmission path 35 is terminated with a dummy load 36 and the other end is connected to the 
third terminal 33. 

Furthermore, the radio transceiver of the present invention employs a directional coupler 
30 with such a constitution as described above as an antenna coupling circuit, in which its first 
terminal 3 1 is connected to an antenna 1 1 which is used for both transmission and reception, and 
in which a second terminal 32 and a third terminal 33 are connected to an input terminal 37 of 
receiver 13 and an output terminal 38 of transmitter 12, respectively. Therefore, the electrical 
power of a reception signal induced on the antenna 1 1 can be efficiently transmitted to the 
receiver 13. In addition, if the standing wave ratio (SWR) of the antenna 1 1 which is being 
employed is 1, a flow of the output from the transmitter into the receiver 13 can be practically 
eliminated. Even when its standing wave ratio is slightly different from 1, the amount of flow 



can be significantly reduced in comparison with conventional circuits. Generally, when the flow 
amount of transmitted waves to flow is equal to or below a certain threshold value, a decrease in 
sensitivity of a receiver becomes practically non-existent and therefore, a decrease in sensitivity 
of a receiver is practically prevented. 

In addition, a transmission output from a transmitter 12 is attenuated by approximately 
20dB, for instance. The output, however, is transmitted to an antenna 1 1 through a first terminal 
3 1 and hence, if the output from the transmitter is set in advance at a value which is larger by the 
degree of attenuation, the transmission is performed with a given electric field intensity. As 
previously described, in a radio transceiver which employs weak radio waves, a tolerable degree 
of transmission loss between a transmitter 12 and an antenna 1 1 is relatively large and hence, the 
present invention is extremely effective when it is applied to such a radio transceiver. 

Moreover, the present invention can also be applied to a simplex transceiver (a press-to- 
talk type) and in this case, an antenna switching circuit is no longer necessary, which contributes 
to improvements in reliability and simplification. 

As is clear from the explanation above, in the present invention, a directional coupler is 
employed as an antenna coupling circuit. Thereby, the electric power of a reception signal 
induced on an antenna is effectively transmitted to a receiver, while a flow of a transmission 
output as an input to a receiver is prevented as much as possible. In a duplex transceiver, such 
disturbances as a decrease in sensitivity of a receiver caused by the flow of transmitted waves are 
eased. In a simplex transceiver, it is possible to reduce a decrease in sensitivity of a receiver 
caused by a parallel effect of the output impedance of a transmitter without using an antenna 
switching circuit such as a relay and so forth. Thus, the reliability and performance of a radio 
transceiver which employs an antenna for both transmission and reception can be improved. 

4. Brief Explanation of Figures 

Figures 1 and 2 depict structures of conventional radio transceivers, and Figure 3 is a 
block diagram of main sections which describes an embodiment of the present invention. 

The numerical code 1 1 represents an antenna, the numerical code 30 represents a 
directional coupler, the numerical code 31 represents its first terminal, the numerical code 32 
represents its second terminal, the numerical code 33 represents its third terminal, the numerical 



code 34 represents a transmission path, the numerical code 35 represents a secondary 
transmission path, and the numerical code 36 represents a dummy load. 
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